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(54) METHOD FOR PRODUCING FUNCTIONAL FERRULE WHICH HOLDS OPTICAL FIBER IN 
ITS INSIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a low cost 
functional ferrule which holds an optical fiber in its 
inside. 

SOLUTION: An adhesive 13 is applied on the optical 
fiber insertion hole 12 of a long-sized capillary tube 1 1 
longer than a desired length L. An optical fiber 14 is 
inserted, adhered and fixed in the optical fiber insertion 
hole 12 to which the adhesive 13 has been applied, and 
the long-sized capillary tube 1 1 is cut to the desired 
length L to prepare the functional ferrule which holds 
the optical fiber in its inside. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] an optical fiber — entailment — the die length of a request of applying adhesives to 
the optical fiber insertion hole of a long capillary tube longer than the desired die length in the 
manufacture approach of a functional ferrule, inserting an optical fiber in the optical fiber 
insertion hole which applied these adhesives, and carrying out adhesion immobilization, and the 
long capillary tube by which the adhesion immobilization of this optical fiber was carried out — 
cutting — an optical fiber — entailment — the optical fiber characterized by to produce a 
functional ferrule — entailment — the manufacture approach of a functional ferrule. 
[Claim 2] an optical fiber according to claim 1 — entailment — the optical fiber characterized 
by preparing the flange which controls adhering to the edge of this long capillary tube on the 
side face of a long capillary tube in case adhesives are the spreading before applying adhesives 
to using the long capillary tube of the integral multiple of the desired die length as said long 
capillary tube, and the optical fiber insertion hole of this long capillary tube in the manufacture 
approach of a functional ferrule — entailment — the manufacture approach of a functional 
ferrule. 

[Claim 3] In the manufacture approach of a functional ferrule an optical fiber according to claim 
1 — entailment — The long capillary tube which gave extra length further to the integral 
multiple of the desired die length as said long capillary tube is used, Before applying adhesives 
to the optical fiber insertion hole of this long capillary tube, and to a part for the extra length at 
this head of a long capillary tube the optical fiber characterized by preparing the flange which 
controls adhering to the side face of a long capillary tube in case adhesives are the spreading - 
- entailment — the manufacture approach of a functional ferrule. 
[Claim 4] an optical fiber according to claim 2 or 3 — entailment — the optical fiber 
characterized by equipping with an elastic tube as said flange in the manufacture approach of a 
functional ferrule — entailment — the manufacture approach of a functional ferrule. 
[Claim 5] In the manufacture approach of a functional ferrule an optical fiber according to claim 
1 — entailment — The long capillary tube which gave extra length further to the integral 
multiple of the desired die length as said long capillary tube is used, Before inserting an optical 
fiber in the optical fiber insertion hole of this long capillary tube, and to a part for the extra 
length at this head of a long capillary tube the optical fiber characterized by preparing the taper 
guide which achieves the duty which shows an optical fiber to an optical fiber insertion hole in 
the case of the insertion — entailment — the manufacture approach of a functional ferrule. 
[Claim 6] claims 1-5 — the optical fiber of any one publication — entailment — the optical 
fiber with which refractive-index distribution is characterized by using the optical fiber which is 
changing periodically as said optical fiber in the manufacture approach of a functional ferrule — 
entailment — the manufacture approach of a functional ferrule. 

[Claim 7] claims 1-5 — the optical fiber of any one publication — entailment — the optical 
fiber characterized by using the optical fiber which has the function to attenuate optical 
reinforcement as said optical fiber, in the manufacture approach of a functional ferrule — 
entailment — the manufacture approach of a functional ferrule. 
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k++r\' / /\At\At\AiA tr-*r4\ r-i^irNi" rrr^ !n //\<n*-.US M ... M U ~ ~' ~ 1 1 ~ O . Lli. 0/ O A 0/ O l"~ 0/ O r~ 



. .A : II 



1/8 v 



* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention — an optical fiber — entailment — it is related with the 

manufacture approach of a functional ferrule. 

[0002] 

[Description of the Prior Art] an optical fiber — entailment — a functional ferrule carries out 
insertion immobilization of the optical fiber into a capillary tube, and is used for a converter for 
path adjustment, a fixed attenuator, etc. between the optical connecters using the ferrule from 
which a path differs. 

[0003] the former and an optical fiber — entailment — a functional ferrule shows a production 
process to drawing 5 — as — the following procedures (1) - (6) It is manufactured. Among 
drawing 5 , in an optical fiber insertion hole and 03, a request length capillary tube, and 04a and 
04b show the taper section, 05a and 05b show [ 01 / a long capillary tube and 02 ] an end face, 
L is the desired die length and N is two or more integers. 

(1) First, as shown in drawing 5 (a), form the long capillary tube 01 longer than desired die- 
length L. In drawing 5 (a), the die length of the long capillary tube 01 is N times the integer of 
desired die-length L of this. 

(2) As shown in drawing 5 (b), cut this long capillary tube 01 by desired die-length L beforehand, 
and obtain the request length capillary tube 03 of N book. 

(3) As shown in drawing 5 (c) after that, process the ends periphery of the request length 
capillary tube 03 in the shape of a taper for association with an optical connecter side ferrule. 

(4) Next, as shown in drawing 5 (d), apply adhesives 13 to the optical fiber insertion hole 02 of 
the request length capillary tube 03 by which taper processing was carried out. 

(5) As shown in drawing 5 (e) after that, insert an optical fiber 14 in the optical fiber insertion 
hole 02 of the request length capillary tube 03 where adhesives 13 were applied, and carry out 
adhesion immobilization. 

(6) the ends sides 05a and 05b of the request length capillary tube 03 where adhesion 
immobilization of the optical fiber 14 was finally carried out as shown in drawing 5 (f) — grinding 
— an optical fiber — entailment — consider as a functional ferrule. 

[0004] The count of an activity in each routing in the above-mentioned conventional 
manufacture approach is shown in a table 1. 
[0005] 
[A table 1] 
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[0006] 




[Problem(s) to be Solved by the Invention] the request length capillary tube 03 which cut and 
obtained the long capillary tube 01 — an optical fiber — entailment — since it is used in order 
to produce a functional ferrule, as shown in drawing 5 (c), ends have been beforehand 
processed in the shape of a taper. Moreover, the optical fiber insertion hole 02 of the long 
capillary tube 01 and the path clearance of an optical fiber 14 are about 1 micrometer. 
Therefore, the troubles following to the conventional manufacture approach (i) - (iii) It was. 

(i) In case adhesives 13 are applied to the optical fiber insertion hole 02, as adhesives 3 do not 
adhere to the side face of the request length capillary tube 03 including the taper sections 04a 
and 04b, it is necessary to say that careful attention is paid, and spreading of adhesives 13 is a 
precise activity, this adhesives spreading activity — for example, one long capillary tube 01 to 
60 optical fibers — entailment — when producing a functional ferrule, it is carried out 60 times. 

(ii) Since path clearance needed to insert an optical fiber 14 in the optical fiber insertion hole 
02 which is about 1 micrometer again also in case an optical fiber 4 is inserted in the optical 
fiber insertion hole 02, the very precise activity of the alignment with the optical fiber insertion 
hole 02 and an optical fiber 14 etc. was demanded, the long capillary tube 01 of this optical fiber 
insertion activity (1 [ for example, ]) to 60 optical fibers — entailment — when producing a 
functional ferrule, it is carried out 60 times. 

(iii) the long capillary tube [ in this way ] 01 conventionally longer than desired die-length L — 
using — many optical fibers — entailment — since a precision activity (an adhesives spreading 
activity and optical fiber insertion activity) is needed many times when producing a functional 
ferrule — an optical fiber — entailment — the functional ferrule became expensive. 

[0007] then, this invention — the trouble of the above-mentioned conventional technique — 
canceling — an optical fiber — entailment — it aims at offering the approach of producing a 
functional ferrule to a low price. 
[0008] 

[Means for Solving the Problem] When an artificer improves the sequence of a production 
process showed that the count of an activity of adhesives spreading and optical fiber insertion 
was mitigable, respectively. Moreover, by devising adhesives spreading and optical fiber 
insertion showed that each process itself could be facilitated. This invention is made based on 
the starting knowledge. 

[0009] the optical fiber of invention concerning claim 1 — entailment — the die length of a 
request of that the manufacture approach of a functional ferrule applies adhesives to the 
optical fiber insertion hole of a long capillary tube longer than the desired die length, inserting 
an optical fiber in the optical fiber insertion hole which applied these adhesives, and carrying 
out adhesion immobilization, and the long capillary tube by which adhesion immobilization of this 
optical fiber was carried out — cutting — an optical fiber — entailment — it carries out 
producing a functional ferrule as the description. 

[0010] invention concerning claim 2 — an optical fiber according to claim 1 — entailment — in 
the manufacture approach of a functional ferrule, before applying adhesives to using the long 
capillary tube of the integral multiple of the desired die length as said long capillary tube, and 
the optical fiber insertion hole of this long capillary tube, it is characterized by preparing the 
flange which controls adhering to the edge of this long capillary tube on the side face of a long 
capillary tube in case adhesives are the spreading. 

[0011] In the manufacture approach of a functional ferrule invention concerning claim 3 — an 
optical fiber according to claim 1 — entailment — The long capillary tube which gave extra 
length further to the integral multiple of the desired die length as said long capillary tube is 
used, And before applying adhesives to the optical fiber insertion hole of this long capillary tube, 
in case adhesives are the spreading, it is characterized by preparing the flange which controls 
adhering to the side face of a long capillary tube at a part for the extra length at this head of a 
long capillary tube. 

[0012] invention concerning claim 4 — an optical fiber according to claim 2 or 3 — entailment - 
- in the manufacture approach of a functional ferrule, it is characterized by equipping with an 
elastic tube as said flange. 

[0013] In the manufacture approach of a functional ferrule invention concerning claim 5 — an 
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optical fiber accordir^^ claim 1 — entailment — The long ca$^^ tube which gave extra 
length further to the i^^gral multiple of the desired die length a^Kid long capillary tube is 
used, And before inserting an optical fiber in the optical fiber insertion hole of this long capillary 
tube, it is characterized by preparing the taper guide which achieves the duty which shows an 
optical fiber to an optical fiber insertion hole in the case of the insertion in a part for the extra 
length at this head of a long capillary tube. 

[0014] invention concerning claim 6 — claims 1-5 — the optical fiber of any one publication — 
entailment — in the manufacture approach of a functional ferrule, refractive-index distribution 
is characterized by using the optical fiber which is changing periodically as said optical fiber. 
[0015] invention concerning claim 7 — claims 1-5 — the optical fiber of any one publication — 
entailment — in the manufacture approach of a functional ferrule, it is characterized by using 
the optical fiber which has the function to attenuate optical reinforcement as said optical fiber. 
[0016] 

[Embodiment of the Invention] the optical fiber hereafter applied to this invention with 
reference to drawing 1 - drawing 4 — entailment — the gestalt of implementation of the 
manufacture approach of a functional ferrule is explained, an optical fiber for drawing 1 to 
explain the example of the 1st operation gestalt of this invention — entailment — the 
production process of a functional ferrule is shown, an optical fiber for drawing 2 to explain the 
example of the 2nd operation gestalt of this invention — entailment — the production process 
of a functional ferrule is shown. Drawing 3 expands and shows the long capillary tube which 
established the flange and the guide hole in a part for extra length, an optical fiber for drawing 4 
to explain the example of the 2nd operation gestalt of this invention — entailment — the 
production process of a functional ferrule is shown. 

[0017] the example of the 1st operation gestalt of [example of 1st operation gestalt] this 
invention shows to drawing 1 — as — the following procedures (1) - (6) an optical fiber — 
entailment — a functional ferrule is produced, the inside of d rawing 1 , and 11 — a long 
capillary tube and 12 — in an optical fiber and 15, a predetermined length capillary tube, and 
1 6a and 1 6b show the taper section, 1 7a and 1 7b show [ an optical fiber insertion hole and 1 3 / 
adhesives and 14 ] an end face, L is the desired die length and N is two or more integers. 
[0018] (1) First, as a long capillary tube longer than desired die-length L, as shown in drawing 1 
(a), fabricate the long capillary tube 1 1 with die length (LxN) N times the integer of desired die- 
length L of this. The long capillary tube 1 1 with this optical fiber insertion hole 12 is fabricated 
by drawing processing of glass etc. 

[0019] (2) Next, as shown in drawing 1 (b), apply adhesives 13 to the optical fiber insertion hole 
12 of the long capillary tube 1 1 shown in drawing 1 (a). For example, adhesives 13 are uniformly 
applied in the optical fiber insertion hole 12 by introducing adhesives 13 in the optical fiber 
insertion hole 12, carrying out vacuum suction using a vacuum pump. 

[0020] (3) As shown in drawing 1 (c) after that, insert an optical fiber 14 in the optical fiber 
insertion hole 12, and carry out adhesion immobilization. According to the class of need ****** 
and adhesives 13, ultraviolet curing, heat curing, etc. are processed in that case. 
[0021] (4) Next, as shown in drawing 1 (d), cut the long capillary tube 1 1 by which adhesion 
immobilization of the optical fiber 14 shown in drawing 1 (c) was carried out by desired die- 
length L Thereby, N request length capillary tubes 15 by which adhesion immobilization of the 
optical fiber 14 was carried out are obtained. 

[0022] (5) After that, the optical fiber 14 shown in drawing 1 (d) processes the ends periphery 
of the request length capillary tube 15 by which adhesion immobilization was carried out in the 
shape of a taper, as shown in drawing 1 (e), and it forms the taper sections 16a and 16b in 
association with an optical connecter side ferrule. 

[0023] (6) Finally, adhesion immobilization is carried out, and the optical fiber 14 shown in 
drawing 1 (e) grinds the ends sides 17a and 17b of the request length capillary tube 15 by which 
taper processing was carried out, as shown in drawing 1 (f). this — the optical fiber of N book - 
- entailment — a functional ferrule is obtained. 

[0024] The count of an activity in each routing in the example of a **** 1 operation gestalt is 
shown in a table 2. 
[0025] 
[A table 2] 
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[0026] the comparison of a table 2 and a table 1 shows the comparison of drawing 1 and 
drawing 5 , and a list — as — the long capillary tube 1 1 — using — an optical fiber — 
entailment — when producing a functional ferrule, according to the manufacture approach of 
this example of an operation gestalt, the count of a precision activity mitigates adhesives 
spreading and optical fiber insertion to 1-/N compared with the conventional approach, 
therefore, an optical fiber — entailment — a functional ferrule is so much producible to a low 
price. This inclination is so remarkable that an integer N is large. 

[0027] For example, if 60 times as long a long capillary tube 1 1 (N= 60) as desired die-length L 
is used, it will complete at once from 60 conventional times, and the count of an adhesives 
spreading activity will also complete the count of an optical fiber insertion activity at once from 
60 conventional times. That is, at this example of an operation gestalt, a precision activity 
comes the need [ times / (sum total of an adhesives spreading activity and an optical fiber 
insertion activity) / 2 ] in what has the precision activity required of the conventional approach 
120 times (sum total of an adhesives spreading activity and an optical fiber insertion activity), 
since a glass ferrule etc. is generally produced by drawing processing and long capillary tube 1 1 
the very thing is cheaply producible, even if it is long — relief of the count of a precision 
activity — the desired die length — the long capillary tube 1 1 — using — a low price — an 
optical fiber — entailment — a functional ferrule is producible. 

[0028] in addition, die-length L of a request of a capillary tube 1 1 — the same — therefore — 
although there is no relief of the count of a precision activity when an integer N is 1 — the 
conventional approach and an equivalence rank — an optical fiber — entailment — a functional 
ferrule is producible. 

[0029] the example of the 2nd operation gestalt of [example of 2nd operation gestalt] this 
invention shows to drawing 2 — as — the following procedures (1) - (7) an optical fiber — 
entailment — a functional ferrule is produced, the inside of drawing 2 and drawing 3 , a long 
capillary tube with extra length in 18, and 12 — an optical fiber insertion hole and 13 — 
adhesives and 14 — an optical fiber and 15 — in a predetermined length capillary tube, and 16a 
and 16b, a part for extra length and 20 show a flange, and, as for the taper section, and 17a and 
17b, 21 shows a taper guide, as for an end face and 19. Moreover, L is [ two or more integers 
and R of the desired die length and N ] extra length. 

[0030] (1) First, as a long capillary tube longer than desired die-length L, as shown in drawing 2 
(a), fabricate the long capillary tube 18 which has the die length (LxN+R) which added extra 
length R further in one N times the integer of request die-length L of this. The long capillary 
tube 18 with a part for this extra length 19 with optical fiber insertion hole 12 is fabricated by 
drawing processing of glass etc. 

[0031] (2) Next, as shown in drawing 2 (b) and drawing 3 , form a flange 20 and the taper guide 
21 in a part for the extra length 19 of the end of the long capillary tube 18 shown in drawing 2 
(a). In case adhesives 13 are applied to the optical fiber insertion hole 12 of the long capillary 
tube 18 at subsequent processes, a flange 20 is beforehand formed, in order to control that 
adhesives 13 adhere to the side face of the long capillary tube 18. Moreover, in case the taper 
guide 21 inserts an optical fiber 14 in the optical fiber insertion hole 12 of the long capillary 
tube 18 at subsequent processes, it is beforehand prepared so that the duty which guides an 
optical fiber 14 to the optical fiber insertion hole 12 may be achieved, and leads to the optical 
fiber insertion hole 12. In this example, using a rubber tube as a flange 10, this is densely 
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attached in the pertp^A for extra length 19, and it is consideri^^k the rubber tube flange so 
that it may expand tc ^Eawin g 3 and may be shown. Moreover, t^Konic tapered bore is 
processed at the head for extra length 19 as a taper guide 21. 

[0032] (3) Next, as shown in drawing 2 (c), apply adhesives 13 to the optical fiber insertion hole 
12 of the flange 20 shown in drawing 2 (b) and drawing 3 , and the long picture capillary tube 18 
with the taper guide 21 from a flange 20 side in the optical fiber insertion hole 12. Under the 
present circumstances, since a flange 20 controls that adhesives 13 adhere to the side face of 
the long capillary tube 18, adhesives 13 can be applied easily and an adhesives spreading 
process facilitates. In addition, carrying out vacuum suction also in this case using a vacuum 
pump, adhesives 13 are introduced in the optical fiber insertion hole 12, and are applied 
uniformly. 

[0033] (4) As shown in drawing 2 (d) after that, from the taper guide 21 side of the long capillary 
tube 18, insert an optical fiber 14 in the optical fiber insertion hole 12, and carry out adhesion 
immobilization. Since the taper guide 21 shows an optical fiber 14 to the optical fiber insertion 
hole 21 in that case, alignment can be insured easily, an optical fiber 14 can be inserted easily, 
and an optical fiber insertion process facilitates. In addition, according to the class of need 
****** and adhesives 13, ultraviolet curing, heat curing, etc. are processed also in this case. 
[0034] (5) Next, as shown in drawing 2 (e), cut the long capillary tube 18 by which adhesion 
immobilization of the optical fiber 14 shown in drawing 2 (d) was carried out by desired die- 
length L Under the present circumstances, a part for extra length 1 9 is also cut and removed 
including a flange 20 and the taper guide 21. Thereby, N request length capillary tubes 15 by 
which adhesion immobilization of the optical fiber 14 was carried out are obtained. 
[0035] (6) After that, the optical fiber 14 shown in drawing 2 (e) processes the ends periphery 
of the request length capillary tube 15 by which adhesion immobilization was carried out in the 
shape of a taper, as shown in drawing 2 (f), and it forms the taper sections 16a and 16b in 
association with an optical connecter side ferrule. 

[0036] (7) Finally, adhesion immobilization is carried out, and the optical fiber 14 shown in 
drawing 2 (f) grinds the ends sides 17a and 17b of the request length capillary tube 15 by which 
taper processing was carried out, as shown in drawing 2 (g). this — the optical fiber of N book - 
~ entailment — a functional ferrule is obtained. 

[0037] The count of an activity in each routing in the example of a **** 2 operation gestalt is 
shown in a table 3. 
[0038] 
[A table 3] 
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[0039] According to the example of a **** 2 operation gestalt, by giving a part for some extra 
length 19 to the long capillary tube 18, it becomes possible to form the simple flange 20 which 
makes spreading of adhesives 13 easy in a part for this extra length 19, and an adhesives 
spreading process facilitates substantially compared with the example of the former and 1st 
operation gestalt. Moreover, it becomes possible to form the taper guide 21 in a part for extra 
length 19, and an optical fiber insertion process facilitates substantially compared with the 
example of the former and 1st operation gestalt. 
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[0040] Therefore, so^B the comparison of a table 3 and a tab^Mmay show the comparison 
of drawing 2 and drawffg 5 , and a list the long capillary tube 18^^using — an optical fiber — 
entailment — the activity which excises a part for the activity which forms a flange 20, the 
activity which forms the taper guide 21, and extra length 18 according to the manufacture 
approach of the example of a **** 2 operation gestalt, although added when producing a 
functional ferrule since precision activities, such as adhesives spreading and optical fiber 
insertion, facilitate — the manufacture approach of the example of the 1st operation gestalt — 
further — a low price — an optical fiber — entailment — a functional ferrule is producible. This 
inclination is so remarkable that an integer N is large. 

[0041] as the example of the example of the 2nd operation gestalt of [the example of the 
example of the 2nd operation gestalt] — an optical fiber with a die length of L= 15mm — 
entailment — in order to produce N= 60 functional ferrules, the long capillary tube 18 with a die 
length of 910mm was used. The part at 10mm of heads of this long capillary tube 18 turns into 
a part for extra length 19. Installation and adhesives 13 were beforehand applied at the head for 
this extra length 19 for the rubber tube as a flange 20. Thus, since the flange 10 was formed in 
a part for extra length 19, adhesives 13 were able to be applied according to a simple activity. 
Moreover, the conic guide hole was beforehand established in the apical surface for extra length 
19 as a taper guide 21. For this reason, path clearance was able to insert the optical fiber 14 in 
the optical fiber insertion hole 12 which is about 1 micrometer easily, thus, the thing for which 
the 910mm long capillary tube 18 which inserted, pasted up and fixed the optical fiber 14 is cut 
in request die length of L= 15mm like the time of the usual functional ferrule production — an 
optical fiber with a die length of 15mm — entailment — N= 60 functional ferrules were able to 
be obtained. 

[0042] In the example of a **** 2 operation gestalt, although the taper guide 21 was formed in 
a part for extra length 19 before spreading of adhesives 13, if it is before optical fiber insertion 
even if it is after adhesives spreading, the same effectiveness can be acquired. 
[0043] Moreover, in the example of a **** 2 operation gestalt, although both the flange 20 and 
the taper guide 21 were formed in a part for extra length 19, only one side can be prepared. 
[0044] Furthermore, although only the end side of the long capillary tube 18 was considered as 
a part for extra length 19 and the flange 20 and the taper guide 21 were formed in a part for the 
same extra length 19 in the example of a **** 2 operation gestalt, the ends of the long capillary 
tube 18 are considered as a part for extra length 19, and a flange 20 and the taper guide 21 can 
be formed in a part for the separate extra length 1 9. 

[0045] Furthermore, although the integer N was made or more into two in the example of a 
**** 2 operation gestalt Although there is no relief of the count of a precision activity and the 
activity which excises a part for the activity which moreover forms a flange 20, the activity 
which forms the taper guide 21, and extra length 19 is added when referred to as N= 1 the 
effectiveness that precision activities, such as adhesives spreading and optical fiber insertion, 
facilitate compared with these — large — the former — a low price — an optical fiber — - 
entailment — it is expected that a functional ferrule will be producible. 
[0046] the example of the 3rd operation gestalt of [example of 3rd operation gestalt] this 
invention shows to drawing 4 — as — the following procedures (1) - (7) an optical fiber — 
entailment — a functional ferrule is produced, the inside of drawing 4 , and 11 — a long 
capillary tube and 12 — an optical fiber insertion hole and 13 — in adhesives and 14, the taper 
section, and 17a and 17b show an end face, and, as for an optical fiber and 15, 20 shows a 
flange, as for a predetermined length capillary tube, and 16a and 16b. Moreover, L is the desired 
die length and N is two or more integers. 

[0047] (1) First, as a long capillary tube longer than desired die-length L, as shown in drawing 4 
(a), fabricate the long capillary tube 1 1 with die length (LxN) N times the integer of request die- 
length L of this. This long picture capillary tube 11 with the optical fiber insertion hole 12 is 
fabricated by drawing processing of glass etc. 

[0048] (2) Next, as shown in drawing 4 (b), form a flange 20 in the end section of the long 
capillary tube 1 1 without the extra length who showed drawing 4 (a). In case adhesives 13 are 
applied to the optical fiber insertion hole 12 of the long capillary tube 1 1 at subsequent 
processes, a flange 20 is beforehand formed, in order to control that adhesives 13 adhere to 
the side face of the long capillary tube 1 1 . In this example, this is densely attached in the edge 
periphery of the long capillary tube 1 1 , using a rubber tube as a flange 20. 
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[0049] (3) Next, as sl^^ in drawing 4 (c), apply adhesives 13 t^fe optical fiber insertion hole 
12 of the long picture^fpillary tube 11 with a flange 20 shown ir ^ffawing 4 (b) from a flange 20 
side in the optical fiber insertion hole 12. Under the present circumstances, since a flange 20 
controls that adhesives 13 adhere to the side face of the long capillary tube 11, adhesives 13 
can be applied easily and an adhesives spreading process facilitates. Carrying out vacuum 
suction in this case using a vacuum pump, adhesives 13 are introduced in the optical fiber 
insertion hole 12, and are applied uniformly. 

[0050] (4) As shown in drawing 4 (d) after that, insert an optical fiber 14 in the optical fiber 
insertion hole 12 of the long capillary tube 11, and carry out adhesion immobilization. In this 
case, ultraviolet curing, heat curing, etc. are processed according to the class of need ****** 
and adhesives 3. 

[0051] (5) Next, as shown in drawing 4 (e), cut the long capillary tube 1 1 by which adhesion 
immobilization of the optical fiber 14 shown in drawing 4 (d) was carried out by desired die- 
length L A flange 20 is removed before this cutting or to the back. This clearance is easy 
especially, when a flange 20 is a rubber tube. N request length capillary tubes 15 by which 
adhesion immobilization of the optical fiber 14 was carried out are obtained by the above. 
[0052] (6) After that, the optical fiber 14 shown in drawing 4 (e) processes the ends periphery 
of the request length capillary tube 15 by which adhesion immobilization was carried out in the 
shape of a taper, as shown in drawing 4 (f), and it forms the taper sections 16a and 16b for 
association with an optical connecter side ferrule. 

[0053] (7) Finally, adhesion immobilization is carried out, and the optical fiber 14 shown in 
drawing 4 (f) grinds the ends sides 17a and 17b of the request length capillary tube 15 by which 
taper processing was carried out, as shown in drawing 4 (g). this — the optical fiber of N book - 
- entailment — a functional ferrule is obtained. 

[0054] The count of an activity in each routing in the example of a **** 3 operation gestalt is 

shown in a table 4. 

[0055] 

[A table 4] 
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N- 1 








2 N 
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2N 



[0056] Since the simple flange 20 which makes spreading of adhesives 13 easy is formed in the 
edge of the long capillary tube 1 1 according to the example of a **** 3 operation gestalt, 
compared with the example of the former and 1st operation gestalt, an adhesives spreading 
process facilitates substantially. 

[0057] Therefore, so that the comparison of a table 4 and a table 1 may show the comparison 
of drawing 4 and drawing 5 , and a list the long capillary tube 1 1 — using — an optical fiber — 
entailment — the activity which removes the activity and flange 20 which form a flange 20 
according to the manufacture approach of the example of a **** 3 operation gestalt, although 
added when producing a functional ferrule since a precise adhesives spreading activity 
facilitates — the manufacture approach of the example of the 1st operation gestalt — further - 
- a low price — an optical fiber — entailment — a functional ferrule is producible. This 
inclination is so remarkable that an integer N is large. 

[0058] in addition, the effectiveness that a precise adhesives spreading activity facilitates 
compared with these although there is no relief of the count of a precision activity and the 



nc /no /on 
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activity which remo\^^ie activity and flange 20 which moreo\^^>rm a flange 20 is added 
when a capillary tube^n is the same as desired die-length L ins^^d of a long picture — large - 

- the former — a low price — an optical fiber — entailment — it is expected that a functional 
ferrule will be producible. 

[0059] In 3 each example of an operation gestalt the optical fiber which has [filtering function - 

- entailment — production] of a functional ferrule — the [ the 1st mentioned above - ] — That 
from which a grating is given and refractive-index distribution is changing periodically as an 
optical fiber 14 is used, the optical fiber which has a filtering function by inserting, pasting up 
and fixing this optical fiber 14 to the long capillary tubes 1 1 and 18, cutting to predetermined 
die-length L after that, and considering as the predetermined length capillary tube 15 — 
entailment — a functional ferrule is producible to a low price, in this case — passing the light of 
specific wavelength or making reverse intercept the light of specific wavelength with the 
relation between predetermined die-length L and a refractive-index distribution period by 
cutting the long capillary tubes 1 1 and 18 by which the optical fiber 14 was inserted, pasted up 
and fixed according to refractive-index distribution periods, such as an integral multiple of a 
refractive-index distribution period, **** — etc. — desired wavelength selection properties can 
be given. 

[0060] In 3 each example of an operation gestalt [ — the optical fiber which has an optical 
damping function — entailment — production] of a functional ferrule — the [ the 1st 
mentioned above again - ] — By using the optical fiber which has the function to attenuate 
optical reinforcement positively, as an optical fiber 14, inserting, pasting up and fixing this 
optical fiber 14 to the long capillary tubes 1 1 and 18, cutting after that and considering as the 
predetermined length capillary tube 15 the optical fiber which has an optical damping function - 

- entailment — a functional ferrule is producible to a low price. 
[0061] 

[Effect of the Invention] the optical fiber which is used for the transducer and fixed attenuator 
between the optical connecters using the ferrule from which a path differs, a filter, etc. 
according to this invention as explained above — entailment — there is an advantage which 
can obtain a functional ferrule to a low price. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 the optical fiber for explaining the example of the 1 st operation gestalt of this 
invention — entailment — drawing showing the production process of a functional ferrule. 
[Drawing 21 the optical fiber for explaining the example of the 2nd operation gestalt of this 
invention — entailment — drawing showing the production process of a functional ferrule. 
[Drawing 31 Drawing showing the long capillary tube which established the flange and the guide 
hole in a part for extra length. 

[Drawing 41 the optical fiber for explaining the example of the 3rd operation gestalt of this 

invention — entailment — drawing showing the production process of a functional ferrule. 

[Drawing 51 the conventional optical fiber — entailment — drawing showing the production 

process of a functional ferrule. 

[Description of Notations] 

L The desired die length 

N Integer 

R Extra length 

1 1 Long Capillary Tube 

12 Optical Fiber Insertion Hole 

1 3 Adhesives 

14 Optical Fiber 

15 Predetermined Length Capillary Tube 
16a, 16b Taper section 

17a, 17b End face 

18 Long Capillary Tube with Extra Length 

1 9 A Part for Extra Length 

20 Flange 

21 Taper Guide 

01 The Conventional Long Capillary Tube 

02 Optical Fiber Insertion Hole 

03 The Conventional Request Length Capillary Tube 
04a, 04b Taper section 

05a, 05b End face 
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